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…the human understanding, once it has adopted an opinion, collects any instances that conﬁrm it, and though the 
contrary instances may be more numerous and more weighty, it either does not notice them or else rejects them, in 
order that this opinion will remain unshaken.
Francis Bacon Novum Organum (1620)
trans P Urban and J Gobson. Chicago: Open Court, 1994, p. 57
The difﬁculty with changing the way we interpret the world 
has long been recognised. Changing the way we consciously 
or subconsciously think about health-related behaviours 
has underpinned many major public health strategies 
(such as smoking cessation, immunisation, sexual health, 
participation in physical activity) and behavioural health 
interventions (such as eating and anxiety disorders), but it is a 
relatively recent strategy for managing symptoms commonly 
associated with chronic health conditions, such as pain 
(Butler and Moseley 2003), dyspnoea (Parshall et al 2012), 
urinary urgency, tinnitus, fatigue, and nausea. Symptoms 
are perceptual experiences that require conscious awareness 
in order to be described by the individual experiencing 
them. Sensations (pain, distress with breathing/dyspnoea, 
urgency, etc) are not single generic experiences but vary 
within individuals and contexts (Williams et al 2009) with 
respect to severity of intensity, degree of unpleasantness, and 
sensory quality (descriptors such as burning, tight, stabbing, 
suffocating, etc).
From an evolutionary perspective, sensation guides 
behaviour. Where a sensation has an inherent emotional 
aspect to it, it usually becomes an urgent driver of behaviour, 
and is relabelled a perception or experience. Where sensory 
perceptions are pleasant, we seek them out. Where they are 
unpleasant, we seek to avoid them. Deﬁnitively unpleasant 
perceptions, which can be considered collectively as 
‘survival perceptions’, include pain, dyspnoea, fear, hunger, 
thirst, and nausea. Each of these serves to engage the 
entire human in protective behavioural strategies. Survival 
perceptions are ‘felt’ somewhere in the body, most obviously 
with the experience of pain, which engages anatomically 
based and spatially based cortical body maps (Moseley 
et al 2009, Moseley et al 2012). However, the survival 
perceptions are not just characterised by where they occur, 
but by how strongly they drive us to do something – hunger 
drives us to eat, thirst to drink, anxiety to escape, dyspnoea 
to reduce activity, nausea to stop eating, and so on.
The survival perceptions are potent facilitators of learning. 
Each occasion of ‘threat’ provides an opportunity to learn 
strategies to reduce or avoid the provocation of the adverse 
sensory experience (De Peuter et al 2004, De Peuter et 
al 2005, von Leupoldt et al 2007, Williams et al 2010). 
Such experiences are encoded by the brain and stored as 
memories, or schema, which may be reﬁned and altered by 
additional experiences in the real world (similar situation, 
activity or association) or in the virtual world of the mind 
(seeing, hearing, talking about, or thinking about the 
activity or sensory experience).
In acute situations, these survival perceptions are usually 
advantageous to the individual’s survival. However, with 
continued activation of survival perceptions comes the 
strong possibility that they become overgeneralised such 
that they can be triggered by non-threatening stimuli. 
Such a situation represents a fundamental breakdown in 
sensory processing and can lead to severe and debilitating 
health consequences. For each of the survival perceptions, 
there is a clinical state that reﬂects such a breakdown. For 
example, in polydipsia, insatiable thirst leads to potentially 
fatal changes in electrolyte levels (Denton et al 1999). 
Prader-Willi syndrome causes insatiable hunger, leading to 
over eating and obesity. In some chronic pain conditions, 
pain bears little relationship to the state of the body part 
that hurts (Moseley et al 2003). In refractory dyspnoea, a 
sensation of distress with breathing persists despite optimal 
pharmacological and non-pharmacological interventions, 
or the distress is out of proportion with the physiological 
impairment or degree of physical activity (Gerlach et 
al 2012, Williams 2011). Post-traumatic stress disorder 
triggers fear in the absence of threat.
The neural processes by which survival perceptions 
merge into consciousness are a long way from being fully 
understood. However, neural adaptations consistent with 
learning have been identiﬁed in some cases. For example, 
functional and structural changes within the nociceptive 
system and within the cortical structures associated with 
pain have been well documented in people with chronic pain 
(Moseley and Flor 2012, Wand et al 2011) and it is very likely 
that other survival perceptions undergo similar changes. 
This process and its effects can be easily conceptualised 
by imagining the brain as an orchestra (Butler and Moseley 
2003). Musicians (brain cells) each play their part to produce 
an inﬁnite array of tunes, which equates to an inﬁnite array 
of conscious experiences. However, when the orchestra 
plays one tune repeatedly, it becomes more efﬁcient at 
playing that tune, less proﬁcient at playing others; it attends 
less to cues unrelated to that tune and becomes at risk of 
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spontaneously and automatically breaking into the tune 
even when it is not appropriate to do so.
Over-protection is not only triggered by sustained 
activation; a single unpleasant sensory experience may 
be sufﬁcient. For example, for many people a single 
experience, in which a speciﬁc drink caused severe nausea 
and/or vomiting, might be sufﬁciently well encoded as a 
dangerous event that even the sight or smell of the original 
beverage can induce waves of nausea. Such situations are, 
on the whole, not disadvantageous. However, sometimes 
they are. For example, in cancer patients, when an initial 
dose of chemotherapy causes nausea and vomiting, up to 
30% of patients go on to suffer anticipatory nausea and 
vomiting for the remainder of the chemotherapy course 
(Roscoe et al 2011). Aside from being clearly distressing and 
debilitating, such a learned protective perception introduces 
a potent barrier to potentially life-saving therapy. Notably, 
in this situation, current management of anticipatory nausea 
advocates preventing nausea and vomiting with the ﬁrst 
exposure to chemotherapy, ie, avoid the sensory experience 
in the ﬁrst place.
How common are these disorders of hyper-protection? In 
the general population, chronic pain and dyspnoea have 
a prevalence of 20% (Blyth et al 2001) and 9% (Currow 
et al 2009), respectively. Not surprisingly, chronic pain 
and refractory dyspnoea have much in common. Both 
motivate immediate and persistent behaviours that lead 
to secondary physical, psychological, and social health 
consequences. Although the detector mechanisms that 
most often trigger pain (nociceptors) or dyspnoea (noci-, 
chemo- and mechanoreceptors) might differ, their cortical 
substrates are remarkably similar (Parshall et al 2012, von 
Leupoldt et al 2005, von Leupoldt et al 2009). In neither 
are there consistent associations between the severity of the 
structural or physiological abnormality and the severity of 
the impairment caused by the sensation. Finally, neither has 
a clear and clearly effective treatment approach.
Frontiers in managing persistent adverse 
sensations
As physiotherapists, we have an enviable history of 
developing effective management strategies for ‘signs’ (the 
things we can observe and objectively measure) with the 
inference that, where interventions (education, exercise, 
training etc) are effective, there will be an improvement 
in ‘symptoms’ (the perceptions our patients experience). 
Where the symptoms are acute, this seems a reasonable 
mechanistic sequence. In many acute conditions, both signs 
and symptoms do improve with physiotherapy intervention 
(Reeve et al 2010, Dean et al 2010, Høsøien et al 2010). 
However, where the symptoms are chronic, they may have a 
more tenuous relationship with signs and targeting the latter 
might be expected to have little effect on the former (Chien 
et al 2011). There is a tendency, however, to hang on to more 
tissue-based paradigms, even if they do not ﬁt. That is, we 
tend to collect any instances that conﬁrm a tissue-based 
paradigm, and though there may be contrary instances, we 
either do not notice them or we reject them, perhaps in order 
that our opinions will remain unshaken (Bacon 1620).
Our opinions are changing, however slowly. Enough is now 
known about these survival perceptions to be sure that 
they all serve to protect us from a situation that the brain 
perceives to be dangerous, whether or not the situation 
truly is dangerous. Broadening our view of why a survival 
perception persists brings into sight potentially important 
treatment targets. For example, there is now evidence from 
a systematic review that carefully explaining the biological 
mechanisms involved in chronic pain – an understanding 
of which implicates changes in sensitivity rather than 
deterioration of the tissues (Butler and Moseley 2003) – has 
rapid and persistent analgesic effects (Clarke et al 2011, 
Moseley 2004). Graded exposure to the brain mechanisms 
involved in movement, via graded motor imagery (Moseley 
et al 2012), decreases pain and disability in severe complex 
regional pain syndrome and phantom limb pain (Moseley 
2004, Moseley 2006). For post-traumatic stress disorder, 
graded exposure using virtual reality shows clear decreases 
in the number and severity of erroneous fear responses 
(Parsons and Rizzo 2008). While supplemental oxygen 
provides no greater reduction in refectory dyspnoea than 
medical air, cognitive behavioural therapy and guided 
imagery decrease the intensity of dyspnoea (Williams 
2011).
Although multidisciplinary management of persistent 
pain has made many recent advances, we still encounter 
therapists who exhaust their traditional treatment armouries 
and referral bases and then default to advising the patient 
that ‘we can’t reduce the pain any further, so you will need 
to cope and live with it’. The same approach is observed in 
the management of chronic dyspnoea and other unhelpful 
survival perceptions. This therapeutic endpoint reﬂects 
a limited exploration of the neurocognitive mechanisms 
underpinning chronic sensory experiences. Perhaps this 
reluctance to let go of a Descartian model of perception 
reﬂects our desire for simple solutions. Perhaps it reﬂects 
what Francis Bacon saw as an attempt to hang on to old 
opinions – as though we don’t have enough on our plate as 
it is. We may, however, have no choice. There is a growing 
body of evidence that survival perceptions can be modiﬁed. 
Rather than targeting the physiological, behavioural, and 
psychosocial secondary effects of survival perceptions, 
we could prioritise interventions that target the perception 
itself. Yes, it is a lofty goal, but without lofty goals, we 
cannot expect lofty achievements.
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Paper of the Year 2011
The Editorial Board is pleased to announce the 2011 Paper of the Year Award. The winning paper is chosen by a panel of 
members of our international Advisory Board who do not have a conﬂict of interest with any of the papers under consideration. 
The Award is given to a paper published in the 2011 calendar year which, in the opinion of the judges, has the greatest 
application to the clinical practice of physiotherapy.
The 2011 Award goes to  Strength training alone and exercise therapy with and without passive manual mobilisation each 
reduce pain and disability in people with knee osteoarthritis: a systematic review by Mariette Jansen and colleagues from the 
Netherlands.
This rigorous systematic review identiﬁed 12 trials involving 1262 people with knee osteoarthritis that examined: strengthening, 
exercise therapy alone, and/or exercise therapy with manual mobilisation. Pain was signiﬁcantly improved by strength training 
(effect size 0.4), exercise (0.3), and exercise with manual mobilisation (0.7). Function was signiﬁcantly improved by strength 
training (effect size 0.4), exercise (0.3), and exercise with manual mobilisation (0.4).
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